The sequence at specific positions in the early transcribed region sets the rate of transcript synthesis by RNA polymerase II in vitro.
To further understand the mechanism of promoter escape by RNA polymerase II, we have systematically investigated the effect of core promoter sequence on the rate of transcript synthesis in vitro. Chimeric and mutant promoters were made by swapping sequences between the human interleukin-2 promoter and the adenovirus major late promoter, which exhibit different rates of transcript synthesis. Kinetic studies at these promoters revealed that sequences downstream of the start sites set the rate of transcript synthesis. Specifically, the sequences at +2 and +7/+8 are critical for determining the rate; when either +2 is a C (nontemplate strand) or +7/+8 is a TT (nontemplate strand), transcript synthesis is slow. At +7/+8, the thermodynamic stability of the RNA:DNA hybrid controls the overall rate of transcript synthesis. Our data support a model in which the rate-limiting step during transcript synthesis by RNA polymerase II in vitro occurs at the point in the reaction at which early ternary complexes transform into elongation complexes.